Prenatal exposure to glucocorticoids affects body weight, serum leptin levels, and hypothalamic neuropeptide-Y expression in pre-pubertal female rat offspring.
Glucocorticoid secretion is a key endocrine response to stress. It has been reported that prenatal stress induces long-lasting alterations in body weight regulation systems, which persist after the stress has ceased. In this study, the long-term effects of prenatal glucocorticoid exposure on body weight changes and the expression of appetite-regulating factors were examined in female rats. Pregnant rats were given normal drinking water (control) or dexamethasone (1 μg/mL) dissolved in drinking water (DEX) from day 13 of pregnancy until delivery. Then, the body weight change, serum leptin levels, and hypothalamic NPY mRNA levels of their offspring were examined. The DEX dams gained significantly less body weight during pregnancy than the control dams. The DEX dams' offspring exhibited a significantly lower birth weight than the offspring of the control dams, and the same was true for body weight at postnatal days 20 and 28. The offspring of the DEX dams displayed significantly higher serum leptin levels and significantly lower hypothalamic NPY mRNA levels compared with the offspring of the control dams. Significant inverse correlations were detected between body weight and the serum leptin level, and between the serum leptin level and the hypothalamic NPY mRNA level. On the other hand, a significant positive correlation was detected between body weight and the hypothalamic NPY mRNA level. These results indicate that leptin production is increased in a long-lasting manner in offspring exposed to glucocorticoids during the prenatal period and that this results in attenuated body weight gain and hypothalamic NPY expression during the pre-pubertal period.